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Immature stages of Lyonetia euryella Kuroko (Lepidoptera, Lyonetiidae) 
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Abstract Morphology of immature stages of a Japanese lyonetiid moth, Lyonetia euryella Kuroko 
is described. By comparing with L. prunifoliella (Hübner), and L. anthemopa Meyrick, it is 
suggested that larval chaetotaxy, pupal frontal horn and its superficial structure, and projected 
tracheae and spines of 10th abdominal segment are useful for the taxonomy. 
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Introduction 


Lyonetia euryella Kuroko, 1964 is distributed in Honshu and Kyushu, Japan (Kuroko, 
1982). The adults occur about 4 times from May to November, and the larvae are known to 
make linear-blotch mines on the leaves of Eurya japonica Thunb. (Theaceae). But no 
morphological study of the immature stage has been done. The host plant, Eurya japonica, 
an evergreen tree, is widely distributed in East Asia including Japan. In Japan, the branches 
of the tree are traditionally used in Shinto ceremonies, and also used in horticulture and 
dyeing (Nagamasu, 1997). 


Kuroko (1961) described the morphology of the adult and immature stages of L. anthemopa 
Meyrick, 1936, with ecological notes on this species. Schmitt et al. (1996) described the 
immature stages of L. prunifoliella (Hübner, 1796), a leaf miner pest of apple trees. 
However, morphological knowledge of the immature stages of the genus is still insufficient. 


In this paper, morphological characters of the immature stages of L. euryella are described 
as basic taxonomic information, and they are compared with characters of L. prunifoliella 
and L. anthemopa in order to suggest which characters are useful for taxonomic purposes. 


Materials and methods 


Larvae of Lyonetia euryella for this study were collected mainly at Mt Mikusayama, Osaka 
Prefecture between December 2000 and March 2003. The larvae were reared in plastic cups 
for 2-4 weeks in our laboratory in nearly natural condition. Larvae and pupae for scanning 
electron microscopy (SEM) observation were chemically dried following Stehr (1987). For 
evaluating taxonomic importance, morphological characters in the immature stages of L. 
euryella are compared with those of L. anthemopa and L. prunifoliella by reference to 
Kuroko (1961) and Schmitt et al. (1996), respectively. Terminology follows Davis (1987). 


Lyonetia euryella Kuroko, 1964 
Mature larva (the 4th instar larva) (Figs 1E, 3) 
Length 7.0-8.5 mm, width 0.8-1.0 mm. Body cylindrical, prothorax widest in living 
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Fig. 1. Adult, mine, larva, larval frass, cocoon and pupa of Lyonetia euryella. A. Adult, dried 
speciemen. B. Larval mine on its host plant, Eurya japonica Thunb. (Theaceae). C. Pre- 
mature larva in resting stage, took out from the mine. D. Grains of frass ejected from holes 
on the lower side of the mine. E. Mature larva, took out from the mine. F. Cocoon hanging 
on underside of the leaf. G. Pupa, took out from the cocoon. H. Resting posture of the 


adult. 
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Fig. 2. Mature larva of Lyonetia euryella. A. Head, ventral view. B. Ditto, lateral view. C. T1 
thoracic leg, lateral view. D. A9-10, ventral view. 


material, slightly tapering posteriorly. Pale green, semitransparent, without pigmented 
plates nor pinacula. 


Head. Maximal width about 0.6 mm. Prognathous. Whitish, semitransparent, becoming 
dark brown anteriorly. Rounded and depressed. Mouthparts brown. Antenna 4-segmented, 
reduced in size. Posterior margin V-shaped. Frontoclypeus oval. Adfrontal sclerites 
narrow. 


Thorax. Prothoracic shield inconspicuous, unpigmented. Legs fully developed, short. 
Tarsal claw as shown in Fig. 2C. 


Abdomen. No distinct pigmentation on the abdomen. Prolegs reduced, with uniordinal 
uniserial crochets on segments 3-6 and 10, arranged in transverse rows (Fig. 3B, C). A3-6 
prolegs with 32-33 crochets, A10 with 13-14 crochets (Fig. 2D). 


The chaetotaxy (Figs 4-5) 


Head. Adfrontal setae, P2 and S3 absent. S1-2 present. S1 shorter than S2. Stemmata 
black, 6 pairs, separated into anterior (3rd-Sth) and posterior groups (1st-2nd, 6th), anterior 
three (3rd-5th) contiguous and located immediately caudad to antenna, two most caudal 
stemmata (1st-2nd) adjacent to each other, 6th lying between 2nd and Sth, situated nearer 
2nd than 5th; stemmatal region blackish, forming black lateral band from hindmost to 
anterior stemmata, Ist-5th located on the lateral band, 6th on ventral side, 2nd nearly the 
same level with 1st. Labrum with 5 pairs of setae. Mandible with four teeth (Fig. 5C). 
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Fig. 5. Head capsule, mandible and A8-10 of mature larva of Lyonetia euryella. A. Dorsal view of 
head. B. Lateral view of head. C. Mandible. D. Dorsal view of labrum. E. Dorsal view of 
abdominal segments 8-10. 
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Fig. 6. Pupa of Lyonetia euryella. A. Ventral view. 





Fig. 7. Pupa of Lyonetia euryella. A. Head, ventral view. B. Left frontal horn, lateral view. C. 
Surface of Ist abdominal segment, dorsal view. D. A6-7, dorsal view. E. A5-10 ventral 
view. F. A9-10, dorsal view. 
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Thorax. XD1 more dorsad than D1-2, D1 placed postero-ventrad to D2 on T1, D1 more 
dorsad than D2 on T2-3. SD2 minute, lateral series bisetose on T1-3. V1 and MV group 
absent on T1, MV2 and MV3 absent on T2-3. Subventral series bisetose on T1, unisetose 
on T2-3. 


Abdomen. Lateral series bisetose on Al-2, trisetose on A3-7, unisetose on A8~-9. 
Subventral series trisetose on Al-6, bisetose on A7, unisetose on A8-9. D1 short, more 
dorsad than D2 on Al, more ventrad than D2 on A2-9. SD2 minute and placed antero- 
ventrad to SD1 on A1-8, absent on A9. SV3 placed postero-ventrad to SV1, posteriorly to 
SV2 on A1-2, placed antero-ventrad to SV1 and SV2 on A3-6. 


Cocoon (Fig. 1F) 
Length about 30-45 mm. White and hammock-like. 
Pupa (Figs 1G, 6-7) 


Length (excluding antennae) 4.8-5.0 mm, width about 0.8-0.9 mm, height about 0.7-0.8 
mm. Pale yellow green in color. Head with a pair of prominent frontal horns, projecting 
anteriorly beyond eyes, forming cones, rounded apically, covered with a number of minute 
spines (Fig. 7B). Antennal scape (Fig. 6B) enlarged, forming eye cap, length 0.8-0.9mm, 
width 0.2-0.3 mm. Antenna (Fig. 6) long, surpassing caudal end of abdomen 1.3 mm, 
15-18 segments. Wings extending to 8th abdominal segment. Second to 7th abdominal 
segments with extended spiracles. Abdominal tergite smooth (Fig. 7C), reticulate. A10 
terminating in bifurcate projections bearing 2 pairs of short, stout setae (Fig. 7F). The 
cocoon, loosely spun, hanging on lower side of the leaf (Fig. 1F). 


Specimens examined. Japan, Honshu. [Larvae] 6 exs, Nose-cho, Osaka Pref., 30. XI. 2000 
(Y. Mukai); 17 exs, Mt Mikusayama, Osaka Pref., 9. Il. 2001 (N. H. Ahn), 5 exs, Mt 
Mikusayama, Osaka Pref., 29. IM. 2003 (N. H. Ahn and T. Hirowatari). [Pupae] 5 exs, Mt 
Mikusayama, Osaka Pref., 9. II. 2001 (N. H. Ahn), 1 ex., Mt Mikusayama, Osaka Pref., 9. 
XII. 2000 (N. H. Ahn); lex., Kawakamimura, Nara Pref., 18. III. 2002 (T. Hirowatari and B. 
W. Lee). 


Biology 


The larva makes an irregular linear-blotch mine on the leaves of Eurya japonica Thunb. 
(Theaceae). Usually one, sometimes 2-3 mines are found on a single leaf. Second to 4th 
instar larvae make one to six semicircular holes on the lower side of the leaf at regular 
intervals, from which the larval frass is ejected, but sometimes some grains of frass are left 
in the mine (Kuroko, 1964, 1982). This behavior is considered to play a role in keeping the 
chamber clean and to controlling the humidity of the mine cavity. Adults appear moni 
March to November at Mt Mikusayama, Osaka Prefecture. 


Remarks 


Although L. euryella is similar at first sight to L. anthemopa and L. prunifoliella on the 
larval and pupal characters, it is distinguishable from them by the following points: 1) Larval 
stemmata 6th is nearer to stemmata 2nd than 5th in L. euryella, whereas it lies about the 
middle of 2nd and 5th in L. anthemopa and L. prunifoliella, 2) Seta A2 on the larval head is 
present in L. euryella, but absent in L. anthemopa and L. prunifoliella, 3) On the larval 
prothorax seta D2 is located between XD1 and D1, and dorsad from D1 in L. euryella, but it 
is located postero-ventrad from D1 in L. anthemopa and L. prunifoliella, 4) On the larval 
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meso- and metathorax, seta D1 is located dorsad from D2 in L. euryella, whereas it is located 
ventrad from D2 in L. anthemopa and L. prunifoliella, 5) Pupal frontal horns of L. euryella 
are covered with a number of minute spines, whereas frontal horns in L. anthemopa and L. 
prunifoliella have wrinkled surfaces, 6) Bifurcate projections on the 10th pupal abdominal 
segment of L. euryella are longer than those of L. anthemopa and L. prunifoliella. 


It seems that L. anthemopa and L. prunifoliella are closely related species because the two 
species have several common characters but L. euryella is situated at a distance from the 
former two by differences of characters as shown in comparison of immature stages. These 
morphological characters may be useful not only for the identification of species, but also 
for inferring the phylogenetic relationships. 
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EAH ANEDY F Lyonetia euryellaN sy Bite pase CYNE) ORCA- ERRET & VE, ERR 
TS CTR <<, MRON Ey ZIKRORB EB KTS. IETF) THOME ORR ICO Tk 
Yr VINA INEPA I WL. anthemopa, ) X T/\-E 7) FL. prunifoliella DRRR hb A PD, THIS & 
LCTOQHEMOWRORMMLIEDIAT ONCE. SOC, TAZARA LTE 
FEZI HOMES bk OVWGORRSRAEL, UY TVET UA, Ve UY NA NEP YA OMAN 
ORR CILR Le. CORR, KOJE Ti, BOMIRDA HAR CRE LOMA, REO 
adfrontal setae $ R š, A2*%# HO, WINO D214 XDI è DORAE LDI ky RECSA, t- BAW 
D D1 ià, DALVOWMICMAT 4, MTC, FARO (AREE) AMER CREO RM IC ZRO 
ANS WR eS oo, ALAR 1LO GIAO 2M LC LIC AMOR CHV Re SOCK, EDRR 
Bonk. SNOOP, Lyonetia BORO MERCI Clik l, ENORA em DORO kE 
PLA. 
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